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THE STAFF 


On December 3 the Director was the principal 
speaker at the annual dinner of the Philadelphia 
Chapter of the American Association of Land- 
scape Architects which was held at the Ben- 
jamin Franklin Hotel in Philadelphia. On 
February 9 he gave an illustrated lecture on “A 
Botanist in India” to the High Twelve Club 
at the Union League. 

Dr. Li participated in a Symposium on “Sci- 
ences in Communist China” at the 127th annual 
meeting of the American Association for the 
Advancement of Science held in New York on 
December 27. This Symposium was a joint pro- 
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Arboretum Activities 


gram of the A.A.A.S. and the Conference on 
Scientific Communications, and was co-spon- 
sored by the National Science Foundation and 
nine other scientific societies. 


WINTER OF 1960-61 

The winter through which we have just passed 
will doubtless go down in history as one of the 
most severe during the present century. A snow- 
fall of well over four feet was the heaviest 
accumulation since 1898 and was accompanied 
by record-breaking low temperatures and long- 
sustained periods of sub-freezing days. 


(Continued on Page 12) 











Oak Wilt-A Serious Menace To Our Oaks 


CHARLEs L. FERGUS’ 


A serious menace to one of our most import- 
ant shade and forest trees is caused by a fungus, 
Ceratocystis fagacearum. It is oak wilt, a disease 
characterized by wilting and dropping of leaves 
and ultimate death of entire trees. No species of 
oak is immune; however, species in the white 
oak group (Lepidobalanus) react differently 
from species in the red oak group (Erythro- 
balanus) . 

The origin and history of oak wilt are some- 
what obscure. Records and reports of dying oaks 
in the lake states lead us to believe that oak 
wilt has probably been present in Wisconsin for 
25 years or more, but this cannot be established 
with certainty. In 1924, a competent forester 
described oaks dying in Wisconsin in a manner 
identical to that of oak wilt affected trees. In 
1942, investigators at the University of Wiscon- 
sin proved that oak wilt was caused by a fungus. 


DISTRIBUTION 

Until the summer of 1949, oak wilt was known 
only in parts of Wisconsin, Minnesota, lowa, 
Illinois and Missouri. In 1949, it was found 
farther south in Missouri, at the northern edge 
of the Ozark region, and also in northwestern 
Indiana. It was the finding of oak wilt in south- 
ern Missouri that caused great alarm. Hereto- 
fore, the disease was known only in the more 
northern part of the oak range where adverse 
weather conditions and grass competition were 
believed to render oaks more susceptible to the 
disease. But in southern Missouri the climate is 
believed to be more conducive to oak growth. 

In 1950, the disease was found in Pennsyl- 
vania, Ohio, Nebraska, Kansas and Arkansas, 
and in 1951, in Kentucky, Maryland, North 
Carolina, Tennessee, Virginia, West Virginia 
and Michigan. 

The amount of oak wilt in the different 
states varies considerably. The central states 
have sustained greater losses and many more 
trees are diseased than in the other states. 


Oaks AND OAK WILT IN PENNSYLVANIA 


During September 1950, oak wilt was found 
for the first time in Pennsylvania in one loca- 


‘Dr. Fergus is Professor of Botany and Plant Pathology 
at The Pennsylvania State University. 





tion in the center of the state. Since oaks are 
economically the most important trees in Penn- 
sylvania, considerable alarm was _ evidenced. 
There are approximately 15 million acres of 
forested land in Pennsylvania. Although the 
exact proportion of oak in these stands is not 
known, some estimates are as high as 50 per 
cent. In 1945, lumber production in Pennsyl- 
vania amounted to 463 million board feet. Oak 
comprised 43 per cent of this amount and, at 
$50.00 per thousand board feet, was valued at 
10 million dollars. In addition, oaks supply wood 
for miscellaneous wood products such as paper 
pulpwood, chemical wood, fence posts, mine 
timbers and cooperage. 


Oak is also an important ornamental and 
shade tree in Pennsylvania’s parks and private 
gardens. The aesthetic value of such trees is 
difficult to compute. If the tree dies, removal is 
required and to the aesthetic loss is added the 
cost of removal. The contract for removal of 
dead trees from Syracuse, New York, called for 
an average of $110.00 per tree. The estimated 
cost of replacing an oak 6-8” in diameter is $200- 
$300, and a 10” oak, about $400. In addition to 
being expensive, replacement of oak is difficult 
and many times unsatisfactory because such 
large oaks do not transplant readily. 


The death of large stands of oak trees would 
reduce the effectiveness of our watersheds, and 
create the possibility of soil erosion and flash 
floods. In addition, acorns are an important 
source of food for our wild animals. Oak is in- 
deed an important tree species. 


As of the fall of 1960, aerial surveys and re- 
ports by various state agents as well as the 
public, have shown that oak wilt is in 25 Penn- 
sylvania counties at 3525 different locations. Of 
these, 966 are single trees that were wilting at 
the time of their discovery, and were at least 
100 feet away from any known wilt tree. In 
other areas from two to 70 affected trees were 
found. Measures have been taken to eradicate 
oak wilt in all of these known infected trees. No 
oak wilt has been found east of the Susquehanna 
River and 90% of the oak wilt in Pennsylvania 
is concentrated in Bedford, Fulton, Franklin 
and Huntingdon Counties in southcentral Penn- 
sylvania adjacent to the Maryland border. 
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Fig. 1. Early stage of disease development on pin oak. 


SYMPTOMS 


Oak wilt develops more rapidly in red, black, 
scarlet and pin oaks than in white oaks. The 
leaves in the top of the tree are the first to show 
evidences of the disease, becoming dull or pale 
green, and then brown. Affected leaves may fall 
at any time after symptoms appear, and infected 
trees are easily detected in early stages of disease 
development by the bare top branches and the 
browning of the leaves on the lower branches. 
Figure | illustrates this stage of disease develop- 
ment. The entire leaf blade does not need to be 
dead before a leaf will drop off. The symptoms 
progressively appear in the lower parts of the 
tree until the entire tree is dead. Green, leafy 
sprouts may form on the trunk and branches, 
but these soon die. A brown or black discolora- 
tion usually develops in the outer layers of wood 
below the bark. Most affected trees die one 
month following the first recognized symptoms. 
A few have survived to put out some leaves the 
next spring, but these soon wilt and die. The 
stumps and roots are also killed, thus preventing 
the normal regeneration by sprouting. 
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On white oak the affected leaves tend to re- 
main rather than to fall, and individual branch- 
es are affected rather than the entire top of the 
tree as in red oak. One large branch may, die 
one year, another the following year, resulting 
in dieback or a staghead appearance. Ultimately 
the entire tree dies. 





Foliage symptoms may appear any time from 
May to September, following soon after infec- 
tion. They are most conspicuous from mid-June 
to mid-September. Injuries caused by various 
other pests may be confused with oak wilt. An- 
thracnose, a disease that is especially severe on 
white oaks, kills the leaf area around the veins. 
Anthracnose is usually most severe on branches 
in the lower part of the tree, while oak wilt is 
at first most severe in the tree top. Frost and 
lightning injury, and dieback caused by various 
fungi, may also be confused with oak wilt. But 
in these troubles, abscission of leaves that have 
some living tissue does not occur as it does in 
oak wilt. 


Another sign that an oak has wilt is the large 
mat of fungus hyphae produced on the outer 
surface of the sapwood and the inner surface ol 
the bark. A mycelial mat consists of a central, 
thick, furrowed black pad surrounded by a 
whitish, grayish, or tan, cottony mycelium (Fig. 
2). The thick pad is a pressure cushion, which 
by its continued thickening, cracks open the 
bark. The cottony mycelium surrounding the 
pad produces billions of conidia, asexual spores, 
and may produce black perithecia which extrude 
stickly ascospores as a white paste (Fig. 3). A 
single tree may have more than a hundred mats. 
The mats with their abundant conidia and 
ascospores play an important role in overland 
spread. 








Fig. 2. A mycelial mat of the oak wilt fungus. The arrow 
indicates the central pressure pad. (x 214) 





























Fig. 3. A mycelial mat upon which have formed many 
perithecia which exude ascospores as white, shiny, glo- 
bose, sticky masses. (x 5) 


What actually produces death in a tree in- 
fected with the fungus is still not completely 
clear. The mycelium of the fungus develops 
sparsely in the xylem in the initial stages of the 
disease. Apparently the fungus produces toxins, 
enzymes and hormones as products of its meta- 
bolism. It is these metabolic fungous products 
which affect the physiology of the tree. 

It is known that tyloses, protoplasmic extru- 
sions from xylem parenchyma cells into vessels 
through wall pits, form in considerable numbers 
in diseased trees (Fig. 4 and 5). These tyloses 
obstruct and slow down water movement through 
the trunk and branches so that the leaves wilt 
from a lack of water which is conducted mostly 
in the vessels of the xylem. 


DISSEMINATION OF THE FUNGUS AND 
CONTROL OF THE DISEASE 

The fungus causing oak wilt is spread by at 
least two different methods. One method is by 
the pulling or sucking over of spores from the 
xylem of an infected tree into the xylem of a 
healthy tree through root grafts. This has been 
called local spread and is believed to occur for 
distances of 50 feet or less. When the roots of 
adjacent trees touch each other they gradually 
graft or grow together until a complete union is 
formed (Fig. 6). The extent of such natural 
grafts was demonstrated in Wisconsin by using 
fire engine hoses to flush the soil away from the 
tangle of roots of an oak grove. Twenty-eight 
gratts among three trees were found. In Penn- 
sylvania, colored dyes have been used to trace 
root grafts. 





Further spread of the fungus through root 
grafts may be prevented by breaking the root 
grafts. With shade and ornamental trees, digging 
a trench around the diseased trees, severing con- 
necting roots, is recommended. This prevention 
method is impractical in most forest stands. In 
the forest, the healthy trees surrounding the 
diseased trees should be cut down and a silvicide 
applied to the stump to prevent future sprout- 
ing. 

Much more needs to be learned about over- 
land dissemination whereby the disease may 
appear several miles away from the nearest in- 
fected tree. Spread of fungus through root grafts 
is not inyolved in such cases. 

Insects: that visit the mycelial mats and then 
visit wounds on healthy trees are suspected 
agents of overland spread of the oak wilt fungus. 
There is a large number of such insects and 
they must be controlled to prevent overland 
spread. Eradication of diseased trees will help 
to suppress oak wilt by destroying the only 
known potential source of the mycelial mats 
(which produce the conidia and ascospores) . 
Under certain conditions, it is feasible to saw 
the diseased tree into firewood and, if stored in 
a manner to promote rapid drying, no mycelial 
mats will develop. 





Fig. 4. Tyloses (arrow) in large xylem vessels of the sap- 
wood of an infected red oak. The characteristic brown- 
ish discoloration of sapwood is also present. 
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Fig. 5. Longitudinal section through a red oak twig col- 

lected three months after infection. Leaves had already 

wilted. Note the large numbers of compacted _tyloses 
(arrow) formed in the vessels. (x 100) 


Under forest conditions such a sanitation 
measure is impractical; however, it has been 
found that “deep-girdling” the diseased tree will 
promote rapid drying out, thus preventing mat 
formation. The tree must be treated before all 
the foliage is wilted if this method is to be suc- 
cessful. “Deep-girdling” is performed by cutting 
a foot-wide band around the tree all the way to 
the heartwood. The tree is left standing since it 
will dry out faster than if it is felled. 


Observations have shown that the most dan- 
gerous time of year for overland spread is April, 
May and June. Prevention of wounding of 
healthy trees in this period will protect the trees. 
Mycelial mat formation is most abundant, in- 
sects that spread the fungus are most active, and 
the trees seem to be most susceptible to infec- 
tion during these months. If trees are wounded, 
proper care of the wounds, including applica- 
tion of a tree wound dressing, should prevent 
infection. 
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The oak wilt fungus is very sensitive to a 
number of antibiotics and chemicals. The pos- 
sibility of chemotherapy needs to be investigated. 
However, no sound recommendations for the 
use of chemicals can as yet be given. One diff- 
culty that should be emphasized is recognizing 
symptoms early enough so that application of 
chemicals will be effective. Another difficulty re- 
sults from the fact that if trees are treated in- 
discriminantly with chemical before they con- 
tract the disease, the wounding may result in 
infection. 


With white oaks, the possibility of pruning 
out infected branches and thus restoring the 
tree to health is a good one. The problem will 
be to prune severely enough to get all infected 
branches. 


Research on oak wilt has been in progress for 
a number of years at many universities and 
Forest Experiment Stations. There is reason to 
hope for continued progress in the future which 
will answer many questions that must be answer- 
ed if successful control is to be accomplished. 


Oak wilt is spreading slowly and there is no 
cause for hysteria concerning our oaks. On the 
other hand, there is no reason why great num- 
bers of oaks will not ultimately be killed unless 
preventive action is taken. There is always the 
possibility that some factor of the environment, 
or the origin or introduction of a new more 
efficient insect carrier, may alter the present 
situation, allowing for a great increase and more 
rapid spread of the disease. 


Fig. 6. Root graft (arrow) between two red oaks. The 
stumps of the two trees are visible at the extreme right 
and left of the photograph. 





Cultivar versus Variety 


Joun M. Foce, JR. 


Few things are more irritating to those who 
work with plants than to find that an old, 
established and familiar name has been changed 
in favor of a new and totally strange one. Those 
who are not professional botanists tend to attri- 
bute these changes to some diabolical urge on 
the part of taxonomists to confuse the unini- 
tiated or to foist their own interpretations on 
their colleagues. 


As a matter of fact, most name changes are 
the result of one of the two following causes: 
(1) the discovery of an earlier valid name for 
the plant in question, or (2) a revision of plant 
relationships based on new information. A single 
example of each of these may serve to illustrate 
these two sources of confusion. 

The common American Beech was known for 
many years as Fagus americana, a name given 
to it in 1826 by Sweet in his Hortus Britannicus. 
However, in 1789 Aiton had referred to it as 
F. ferruginea and in 1787 Ehrhart had called 
it F. grandifolia. Ehrhart’s name is therefore 
the earliest binomial to be applied to this species 
and is the one which should be maintained. Un- 
fortunately it is not always possible to predict 
that an established name will not be replaced by 
a still older one, but if any degree of stability is 
to be achieved the principle of priority is the 
one least susceptible to personal interpretation. 

The California Big Tree was for many years 
known as Sequoia gigantea Decaisne. As such it 
was assigned to the same genus as the Redwood, 
Sequoia sempervirens (Lambert) Endlicher. 
However, Bucholz, who made a careful study of 
the morphological and reproductive structures 
of this species, came to the conclusion that the 
Big Tree is as different from Sequoia as that 
genus is from Taxodium, the Swamp Cypress. 
He therefore proposed the genus Sequoiaden- 
dron for the Big Tree and today most botanists 
follow him in calling it Sequotadendron gigan- 
teum. This is an example of a case in which an 
overwhelming body of botanical evidence re- 
quires the transfer of a species from one genus 
to another with the resulting abandonment of 
a familiar combination. It is to be hoped that 
the future will see a decreasing number of such 
substitutions. 

Many years ago the botanists of the world 
convened for the purpose of formulating a code 
or set of rules which would bring about greater 
stability in the naming of plants. These rules 


which have come to be known as The Interna- 
tional Code of Botanical Nomenclature have 
been revised from time to time in international 
convocations, the most recent having been at 
Montreal in 1959. 

In this code the principle of priority, which 
was mentioned above, has been maintained as 
a basic dictum, although provision has been 
made for the preservation or conservation of 
certain familiar generic names even though these 
may be found to be antedated by older ones. 

In general, the rules which apply to botanical 
names serve equally well for horticultural ones. 
Certain differences, however, exist and it is for 
this reason that a separate code has been formul- 
ated and adopted for cultivated plants. This 
was accomplished under the auspices of the In- 
ternational Commission for the Nomenclature 
of Cultivated Plants of the International Union 
of Biological Sciences. These rules, known as 
The International Code of Nomenclature for 
Cultivated Plants, have been under considera- 
tion for several years and were finally endorsed 
by the Fifteenth International Horticultural 
Congress held at Nice, France, in April, 1958. 

One of the chief discrepancies existing be- 
tween botanical and horticultural practice has 
been in the application of the term “variety.” 
To the botanist a variety is a sub-specific entity 
or taxon which occurs in a natural state. Thus, 
Fagus grandifolia var. caroliniana is a more 
southerly form of the American Beech in which 
the leaves are darker, thicker and more rounded 
at the base than in the more widely distributed 
species which is now to be called F. grandifolia 
var. grandifolia. Or, again, liex montana var. 
mollis differs from the common Mountain Holly 
(1. montana var. montana) in having leaves 
which are softly pilose rather than glabrous on 
the lower surface. Both of these varieties may 
have been introduced into cultivation, but the 
point is that they may have been derived from 
native populations and are not a product ol 
the horticulturist or plant breeder. 

On the other hand, there have originated in 
cultivation countless thousand of “varieties” 
which are completely unknown in the wild 
state. Some of these are hybrids, either accidental 
or intentional, some are sports or mutants, still 
others are the product of the skillful breeder 
applying the principles of selection to a variable 
population. 
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One thinks at once of the multitudinous 
names which have been applied to such familiar 
groups as roses, lilacs, ivies, azaleas, maples, 
hollies, crab-apples, cherries and tree peonies, 
to mention only a few. 

One of the most significant steps taken by the 
makers of the newly accepted Code for Culti- 
vated Plants was the adoption of the term 
“cultivar” (a word derived from “cultivated 
variety”) to denote any plant below the rank 
of species which has originated or is maintained 
in cultivation. This term may be abbreviated 
“cv.”; the name or names which follow it should 
be capitalized, e.g. Cornus florida cv. White 
Cloud or Magnolia stellata cv. Royal Star. In 
common practice the symbol “cv.” is omitted and 
the cultivar names are enclosed in single quota- 
tion marks. The above then become Cornus 
florida ‘White Cloud’ or Magnolia stellata 
‘Royal Star.’ Moreover, since the Code specific- 
ally states that a cultivar name should be ap- 
plied to only one species within a genus, it is pos- 
sible in horticultural parlance to refer simply 
to Magnolia Royal Star, without causing any 
ambiguity. In technical literature, however, the 
complete citation should be used. 

In an effort further to distinguish between 
botanical and horticultural varieties, the Code 
has made the following additional provisions: 

1) All new cultivar names must be in some 
language other than Latin. For example ‘Pygmy’ 


should be used instead of ‘Pygmaeus.’ This rule 
applies to names published after January 1, 
1959, and is not intended to invalidate earlier 
cultivar names which have the form of Latin 
adjectives and which in the future will be used 
only for botanical varieties or other subspecific 
taxa. 


2) Any language may be used to describe a 
new cultivar, although it is recommended that 
a translation in English, French, German, Span- 
ish or Russian be appended. 


3) Valid publication of a new cultivar name 
is acomplished by official registration, or print- 
ing the name in a book, checklist, catalog, or 
periodical of good distribution. 


Numerous other stipulations have been writ- 
ten into the Code, but the above points should 
serve to emphasize the distinction between a 
botanical and a cultivated variety. 


The application of the term cultivar is a 
broad one; it may be applied to carefully bred 
selections which come true from seed, as is the 
case with many garden flowers; to vegetatively 
propagated clones, or to line-bred hybrids or 
plants which are produced by the crossing of 
selected parents. As the term gains a wider usage 
throughout the world there is good reason to 
expect that much of the confusion which has 
long existed in horticultural nomenclature will 
be eliminated. 


New Associates 


The Arboretum is happy to- welcome the following new 
Associates who have enrolled since December 1960: 


Andorra Nurseries, Inc. 
Mrs. F. Morse Archer 

The F. A. Bartlett Tree Co. 
Mrs. Alfred Bissell 

Mrs. P. Schuyler Briggs 
The Davey Tree Expert Co. 
Mrs. Lucius F. Deming, Jr. 
Mr. Harold Graham 
Hansen Bros. Nurseries Inc. 
Mrs. Julian W. Hill 

Dr. and Mrs. Walter S. Lapp 
Mrs. Walter Hughson 


Mr. A. S. Martin 

Mr. Herbert Millstone 

Dr. Carrow T. Prout, Jr. 
Mrs. G. R. Rebmann, Jr. 
Dr. Richard O. Rex 

Mr. A. G. Rosengarten, Jr. 
Miss Agnes Scalella 

Miss Lucille Scalella 

Mr. Sidney Schnitzer 

Mr. William H. Weber 
Mrs. Charles Webster 

Dr. Robert T. Whittenberger 
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Remarks on Horticultural Ecology! 


EpGarR T. WHERRY 


In the course of their evolution individual 
plant species, or their subdivisions, have devel- 
oped a considerable range of environmental pre- 
ferences and/or tolerances, which it is the pur- 
pose of this discussion to summarize. Plant roots 
absorb from the soil quantities of water in which 
various essential nutrients are dissolved. This 
water ascends through the plant body, and ulti- 
mately evaporates from the leaves, the nutrient 
substances being utilized by the cells along the 
way. 

Soil textures range from sandy and porous 
to clayey and impervious. Since roots are made 
up of living cells, they need a supply of oxygen 
for respiration as well as a means of disposing of 
carbon dioxide and other waste products of 
metabolism. The more impervious the soil is, 
the more the movements of these substances 
are restricted. Loosening up of clayey soils may 
therefore be an important horticultural pro- 
cedure. 

The more clay there is in a soil, the more 
water will be held in it, and in extreme cases a 
soil may become “water-logged.” Such soils are 
often colloquially termed “cold.” Water having 
a higher specific heat than most ordinary solid 
substances, resists temperature change (we use 
it in our automobile radiators for this reason) . 
Wet soils, then, remain cold in the Spring much 
longer than do adjacent porous ones. Moreover, 
the change of liquid water to water vapor 
absorbs large amounts of heat (we use porous- 
walled containers to keep drinking water cool 
in midsummer) . In general, then, plants brought 
from more southern to more northern regions 
should be set out in drier, more porous soils 
than those in which they grew in their native 
haunts. If care is taken in this respect, plants 
will often thrive one or two zones farther north 
than indicated on the “hardiness-zone” charts 
of horticultural manuals. 


Sour SoILs 
When a horticulturist says that a certain soil 
is “sour,” he means that growth in it is abnor- 
mal, — the individual plants may be stunted, 
or yellowed, or at any rate not producing de- 
sired effects. The significance of the word sour 


* Based on a lecture given to a class in the Department 
of Landscape Architecture at the University of Pennsyl- 
Vania. 





here is analogous to its use in other connections, 
— a poor musician strikes a “sour” note, or one 
person shows his dislike of another by giving a 
“sour” look. If there is one thing that the hear- 
ers of this lecture remember, may it be this: A 
SOUR SOIL IS NOT AN ACID SOIL. 


Since acids do indeed have what we term a 
sour taste, the confusion here is understandable; 
unfortunately, even some eminent ecologists have 
been misled by it. But from the chemical stand- 
point it is false: if one makes tests with acidity 
indicators, more often than not “sour” soils 
prove to be definitely alkaline. 


The reason for the “sourness” of densely 
clayey and waterlogged soils is the difficulty 
which oxygen has to get in and waste products 
have to get out. The stunting and yellowing of 
plants is due then to inadequate root-respiration 
as well as to poisoning by poorly oxidized or- 
ganic compounds. Stirring such a soil with a 
stick may even yield the “rotten-egg” odor of 
hydrogen sulfide. 


To improve “sour’’ soils, then, it is meaning- 
less to add lime or other alkalies, as these may 
merely make matters worse. Instead, gravel or 
sand or cinders or peat should be mixed in to 
favor aeration. (The green film which may 
develop on damp cinders is not, as often alleged, 
a sign that they are “acid,” being an alga or a 
moss of circumneutral preference) . Some “worm- 
farmers” make considerable money by selling 
earthworms for this purpose, but all normal 
soils already carry just as many of these as they 
can support, so adding more is an economic 
waste. 

In landscape gardening occasion may arise for 
planting trees in waterlogged soil areas which it 
is impractical to ameliorate, so native species 
can sometimes be used. In this region, for ex- 
ample, three which thrive in such soils are: Pin 
Oak, Quercus palustris (cover); Sweet Gum, 
Liquidambar Styraciflua (Fig. 7); and some 
forms of Red Maple, Acer rubrum. 


Acip SoILs 


Now that it has been made plain that sour 
soils are not acid soils, the ecologic importance of 
soil acidity calls for consideration. When plant 
debris accumulates on or in the soil, fungi 
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Fig. 7. Liquidambar Styraciflua 


proceed to break it down, turning the cellulose 
and starch into organic acids (from complex 


humic to simple citric, lactic and oxalic). In 
our relatively moist climate, the bases such as 
calcium and potassium oxides liberated from 
the plant tissues at the same time are dissolved 
and carried deep into the soil. If the underlying 
rock (and the soil grains derived by its disin- 
tegration) is of an insoluble type, such as sand- 
stone and granite, the acidity will build up to 
the limit of fungal growth, somewhere around 4 
or 5 in the pH system (these numbers run back- 
wards, so that 4 means 10 times the acidity as 
does 5). If on the other hand the rock is lime- 
stone or calcareous shale, it will neutralize acids 
as fast as they are formed, and pH values of 6 
to 8 will result. This range is termed circum- 
neutral, the slight alkalinity represented by the 
number 8 being about as high as likely to de- 
velop in our moist climate. 


These reaction values can be determined by 
the use of indicators, that is, dyes which change 
their color in relation to the pH numbers. They 
can be purchased in horticultural supply houses, 
and the chief point in using them is to be sure 
that the least practicable amount of dye solu- 
tion is mixed with the soil sample. It is also 
important to make the test on soil from close 
to the plant roots. This is because of the fre- 
quent p seer wane of a “soil acidity gradient,” 
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with rapid decrease downward. The upper hori- 
zon (A) may have the high acidity value pH 
4.5, the middle (B) moderate pH 5.5, and the 
lower (C) pH 6.5, which is so low as to be 
classed as circumneutral. Failure to recognize 
this situation has led to considerable misunder- 
standing as to the soil reaction preferences of 
individual species. Lists of plants from this 
standpoint have been published in Bailey's 
Hortus (under “Soils’”) and elsewhere. The one 
outstanding acid-favoring group is the Heath 
Family (Ericaceae). Many species of Oaks are 
also acid-soil plants.* 


EcoTyPEs 


At this point a word should be added as to 
the theory of ecotypes. If a given species of plant 
has succeeded in expanding its range over any 
considerable variety of habitats, it is likely to 
have developed strains or races differing in soil 
preference or tolerance. The most striking case 
I have encountered in this region concerns 
White Oak, Quercus alba (Fig. 8). In the Penn- 
sylvania uplands this is on the whole a plant of 
moderately acid and even circumneutral soils. 
In the New Jersey lowlands, however, an ecotype 
has developed which favors intensely acid soils, 
occupying not only pine-barren country but also 
the “Plains”, where the acidity reaches the maxi- 
mum values of this general region. Some of the 
differences of opinion as to the soil preference of 
individual species which have been aired in the 
literature from time to time are undoubtedly 
due to this phenomenon. “When is a species not 
a species,” one might ask; the answer: when it 
has broken up into a series of ecotypes. This, 
alas, introduces some complications into the con- 
tacts of the landscape gardener and the nursery- 
man: in the case of wide-ranging species, it may 
be necessary to insist that the exact source of 
stock offered for sale be made a matter of record. 


Another ecological factor of considerable im- 
portance in relation to plant growth is tempera- 
ture. The treatment of this factor in most hort- 
icultural writings is considerably over-simplified. 
Thus on the “PLANTSORT” card there is a 
set of 5 holes for “hardiness’ ranging from cap- 
able of withstanding 0° to “tender”. There is 
no indication of the existence of the pheno- 
menon of “thermophoby” that is, avoidance of 
heat. 


? See “Soil Acidity Preferences of Woody Plants,” E. T. 
Wherry. Morris Arboretum Bull. Vol. 8:19-20. 1957, and 
“Woody Plants Suitable for Circumneutral Soils”, E. T. 
Wherry. Morris Arboretum Bull. Vol. 8:59, 1957. 





So far as cold-resistance is concerned, the 
breaking up of species into ecotypes is even more 
striking than in reference to soil features. Many 
largely subtropical groups have developed eco- 
types with considerable winter-hardiness, e.g., 
the so-called Mimosa-tree, Albizzia julibrissin. 
Rehder gives the species-type as hardy to Zone 
V, hence to Virginia, but a cultivar rosea to Zone 
VII, hence to Massachusetts. Ecotypes of Crape- 
myrtle, Lagerstroemia indica, are now known 
which withstand zero weather in eastern Penn- 
sylvania. It is not always the northernmost occur- 
rence of a native species which is the most cold- 
resistant. Mrs. J. Norman Henry brought the 
southern Yaupon, lex vomitoria, to the Henry 
Foundation garden in Gladwyne, Pennsylvania, 
from its northern limit in Virginia, but it winter- 
killed. She then obtained it from considerably 
farther south in Oklahoma, and it has withstood 


Fig. 8. Quercus alba 


many severe winters since. The answer — the 
climate in Oklahoma is continental, with fre- 
quent sudden drops in temperature of 30° or 
more in a single night, so the ecotypes of such 
plants which have developed there can withstand 
anything they get in eastern Pennyslvania, at 
least as planted in porous acid soil half-way 
down a south-facing slope. This brings up the 
point about air drainage: since cold air is re- 
latively heavy, it tends to settle to the base of 
a slope, so plants which have been moved con- 
siderable distances northward should be set out 
well above the base. 


Soi, CoLor 


Soil color is not often mentioned in connec- 
tion with plant-temperature relationships, but it 
does have significance. The darker a soil is in 
hue, the more heat it absorbs from the sun’s rays, 
and the warmer it becomes. When plants are 
moved from warmer to colder climates, they are 
more likely to survive winter’s cold if the soil 
is mulched with fairly dark material. The paler 
a soil is the more of the sun’s heat it reflects, so 
the cooler it remains. Accordingly, when north- 
ern or high altitude plants are moved into more 
southern gardens, they may well be mulched 
with white or, at any rate, pale-colored litter. 
Red Pine, Pinus resinosa, a highly ornamental 
species native to Canada and the far northern 
U. S., but ranging southward only in the higher 
mountains of West Virginia, has been recom- 
mended for widespread planting; but when 
moved to lowland Pennsylvania and set in dark 
brown humus soil, it does not thrive. Its shal- 
lower roots seem to be injured by the summer 
heat, and thereby weakened, it falls prey to 
fungous diseases. In studying the possibility of 
covering the unsightly coal-refuse dumps of the 
anthracite region with vegetation, Dr. J. R. 
Schramm found that in that very black soil the 
summer sun heated the upper soil layer far 
above the air temperature, resulting in girdling 
and death of all shrubs of northern origin. 
When, however, the surface was covered with 
a thin layer of white sand, the soil remained 
cool and the plants survived. Many years ago I 
was asked to investigate why various “alpines” 
failed to thrive in a sea-level garden on Long 
Island; their seeds germinated well, and the 
young plants looked fine, but when set out in 
the sunny dark gray gravel their roots were 
soon “cooked” and the plants died. The damage 
was much less when the plants were set in a so- 
called “moraine” or “screen”. This consists of 
thick layers of gravel, with water led in at the 
bottom; this water rises by capillarity, and evap- 
orates at the surface, keeping the temperature 
down. The plants do not need water as such, 
but the cooling effect which is can produce. 


THE WATER FACTOR 


The last remark brings up the question of 
water requirement as an ecologic factor. Even 
the most gifted horticulturist does not expect 
to grow water-lilies on sand hills; but except 
for such obligate hygrophytes, few plants which 
grow in seemingly wet places really require so 
much moisture. Far more often, they can toler- 
ate it, whereas their competitors can not. Take 
the Pine Barren plant, Southern or Atlantic 
White-cedar, Chamaecyparis thyoides. This oc- 


Page 11 





cupies the wettest boggy stream banks, with 
Pitch-pine, Pinus rigida, approaching it but un- 
able actually to compete with it. If this cedar 
is transplanted to dry soil, which in turn is de- 
finitely acid in reaction, without competitors it 
will grow quite satisfactorily and form striking 
evergreen columns. It does not turn rusty in the 
winter, as does northern White Cedar, Thuja 
occidentalis, and does not lose the foliage of its 
lower branches, as does Red Cedar, Juniperus 


virginiana. (In many gardens, to be sure, the 
latter two have to be used because they tolerate 
circumneutral soil.) Various Ericaceae and mem- 
bers of other families which grow in sphagnum 
bogs can also be moved successfully to drier 
situations with that one prerequisite that the 
acidity is high. In conclusion, may I repeat my 
earlier admonition in another form: A sour soil 
is NOT the place to set out any of these acid- 
tolerant or acid-preferring plants. 


Arboretum Activities 


(Continued from Page 2) 


The impact of all this upon the plants in 
the Arboretum is difficult fully to assess at this 
time. Worst affected appear to be the pines, the 
cedars, and certain of the broad-leaved ever- 
greens such as Prunus Laurocerasus, Ligustrum 
lucidum, Pieris japonica and Osmanthus ilici- 
folius. The foliage of these and several other 
species is so badly burnt as to cause grave doubts 
concerning its eventual recovery. 

On the other hand, most of our /lex, Buxus 
and evergreen species of Rhododendron seem to 
have come through in a rather satisfactory 
manner. 


In the next issue of the Bulletin we shall 
attempt to analyze more realistically the results 
of this extra-ordinarily trying experience. 


SPRING COURSES 

The special short courses offered last Autumn 
proved so popular that they are currently being 
repeated with some modifications. 

Beginning Thursday, March 2, Dr. Edgar T. 
Wherry, Emeritus Professor of Botany of the 
University, presented a six-weeks course on Ferns 
and Fern Allies. The class which was limited to 
20 students, profited by the experience of one of 
the countries leading authorities on this group 
of plants. 


Mrs. ‘Ruth McVaugh Allen, who gave the 
course on the Families of Flowering Plants dur- 
ing the Fall Term, offered a continuation of 
this subject to a group of advanced students 
starting on March 16, 
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Associates are invited to watch for the an- 
nouncement of similar courses both in these 
pages and on our bulletin board. 


SEED EXCHANGE 
Reference has occasionally been made in this 
department to the Arboretum’s annual exchange 
of seeds with other institutions in this country 
and abroad. Usually the emphasis has been on 
the number of samples which we have received 
from sister betanical gardens and arboretums. 


It now seems appropriate to call attention to 
our own role in this exchange. Early in Decem- 
ber our 1960 Seed List, which contained 117 
items, was mailed to 226 institutions, 48 domes- 
tic and 178 foreign. 


According to Miss Elizabeth Orsatti, who is 
responsible not only for assembling our list but 
for filling orders, we have to date received re- 
quests for seeds from 96 institutions, 16 of them 
in this country and 80 abroad. The total num- 
ber of species requested is 1097. It would appear, 
therefore, that the Arboretum is doing its fair 
share in the dissemination of plant materials 
throughout the world. 


PLANT DIsTRIBUTION 


The dates which have been set for the annual 
distribution of plants to our Associates are Fri- 
day and Saturday, May 26 and 27. Prior to these 
dates members will receive individual announce- ~ 
ments together with a list of the species which 
will be available. 


J. M.F., Jr. 








